The Economics of Ecosystems and Biodiversity (TEEB, 2010) is an international initiative (i) to promote understanding of the value of ecosystem services (ES) and (ii) account for this value in decision-making. The report on the contribution of Forestry for People in Scotland (2008) highlights the importance of incorporating into forestry the provision of benefits in terms of health and well-being, learning, education, and the viability and vibrancy of communities.
CONCLUSIONS:
• Valuation depends on the robustness of methods (Table 3) , our understanding of ecological processes and the accuracy of quantifying human-environmental relationships.
• Valuation is case specific, context sensitive and contingent to scales.
• Values change temporally and spatially; they also vary across stakeholders.
• ES may contribute to other services leading to double counting.
• The complexity and spatial arrangements pose further challenges.
• ES are being judged on what they are rather than on their potential to become. Due to future uncertainties the potential use and non-use values are difficult to assess.
• Non-use values comprise intrinsic values, the economic valuation of which is unlikely to be possible.
• The concept of the safe minimum standard and 'cautionary principle' should be considered, where potentially irreversible impacts on ES can be predicted.
Valuation also employs methods developed by economists. When markets are explicit, economic valuation (based on prices) is applicable. The user values can be 'marketed', e.g. using Contingent Valuation (CVM) or Travel Cost (TC) methods, even for some public goods (Table 2) . However, economic valuation of biodiversity or landscapes is challenging due to their uniqueness and distinctiveness and because of the shortage of robust primary valuations.
Non-rival Inefficient market goods Information or 'club goods'
Public good: supporting and regulating ES (e.g. biodiversity, climate or water regulation, clean air) (1983) and Randall (1993) Markets can provide tools in many cases, but they do not work everywhere. Wider social science approaches and their proper combination can then assist in valuation (Figure 1 ). Valuation should be incorporated wider in decision-making processes; but when public good and intrinsic values issues are concerned, ethical and political choices must be made carefully and deliberately agreed. Much then depends on government involvement and proper incentives (non-economic and economic, e.g. PES) towards the changing of behaviours for a more sustainable use of forests. Valuation can be divided into ecological, socio-cultural and economic. Ecological value can be determined by the indicators of complexity, diversity or naturalness etc. Socio-cultural value is reflected in end-user perceptions of their non-material well-being or through equity. Economic indicators are those of employment, income etc.
